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$=[x_{1}^{i}, x_{2}^{i}, x_{3}^{i}, 1]^{T}\in \mathbb{R}^{4}(i=1, \ldots, n)$ $m$
$P^{j}=\{\begin{array}{l}p_{1}^{j}p_{2}^{j}p_{3}^{j}\end{array}\}\in \mathbb{R}^{3\cross 4}, j=1, \ldots, m$
$P^{j}$ $x^{i}$ $y^{ij}=[y_{1}^{ij}, y_{2}^{ij}, 1]^{T}$
2
$y_{k}^{ij}= \frac{p_{k^{X^{i}}}^{j}}{p_{3^{X^{i}}}^{j}}, k=1,2$ (1)
55
1:3
$\frac{problem\# ofcameras\neq ofobjectsknownunknown\neq ofvariables}{triangulationm\geq 21P^{j},y^{1j}x^{1}3}$
camera-resectioning 1 $n\geq 6$ $x^{t},y^{l1}$ $P^{1}$ 11
known-rotation-problem $m$ $n$ $R^{j},y^{ij}$ $x^{i},$ $t^{j}$ $3(n-1)+3m-1$
3
3 3
1 $R^{j}\in \mathbb{R}^{3\cross 3}$
$t^{j}\in \mathbb{R}^{3}$ $P^{j}$
$P^{j}=[R^{j}|t^{j}]$
triangulation $R^{j}$ , $t^{j}$
$y^{1j}$ 3 $x^{1}$
camera-resectioning $x^{i}$
$y^{i1}$ $R^{1}$ , $t^{1}$ known-
rotation-problem $R^{j}$ $y^{ij}$
$t^{j}$ $x^{i}$




$x^{i},$ $R^{j},t^{j}$ (1) $L_{p}$
$\gamma^{ij}$







$\min. \Vert\gamma^{11}, \ldots, \gamma^{nm}\Vert_{q}$
$\gamma^{ij}=\Vert r_{1}^{ij}, r_{2}^{ij}\Vert_{p}$
s.t. $i=1,$ $\ldots,$ $n$ (3)
$r_{k}^{ij}=y_{k}^{ij}-\underline{p_{k^{X^{i}}}^{j}} k=1,2 j=1, \ldots, m$
$p_{3^{X^{i}}}^{j}$
’




























check if (4) is feasible or not, by solving an associated SOCP problem;















$\min. \Vert\delta^{11}, \ldots, \delta^{nm}\Vert_{q}$
$s.t.$ $\delta^{ij}=\Vert\dot{d}_{1}^{j},$ $d_{2}^{ij}\Vert_{p}$ $i=1,$ $\ldots,$ $n$ (7)
$d_{k}^{ij}=y_{k}^{ij}p_{3}^{j}x^{i}-p_{k}^{j}x^{i}, k=1,2 j=1, \ldots, m$






2: (3) 3: (7)
$\frac{p\backslash q\infty}{\infty \ }$



















$p=1,$ $q=2$ (Quadratic Programming,
$QP$ ) $p=q=2$ (Least Square Problem,
LSP)









$\triangle(\tilde{\Omega}) \leq \triangle(\overline{\Omega}) \leq L\cdot\triangle(\tilde{\Omega})$ ,










MATLAB $($version $7.9, R2009b)$ $[7]$ SOCP
SeDuMi[8] $LP$ GLPK[ $I$ ] MATLAB
GLPK MEX[2] $QP$ MATLAB opti-
mization toolbox quadprog LSM MATLAB
mldivide
1. $x^{i}$ , $P^{j}$
$p_{3^{X^{i}}}^{j}>0$
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4: ( :10 )
pq $0$) $((_{\mathbb{E}}^{g_{i}})$
$\gamma$ 2 $\infty$ — & 0.000706 11.551 lx
2 $\infty$ 0.000761 0.479 $24x$
1 $\infty$ 0.001568 0.196 $59x$
$\delta$
11 0.000813 0. $399$ $29x$





4. $\overline{x}^{i},\overline{t}^{j}$ ( $L_{2}$ )
$\frac{1}{n}\sum_{i=1}^{n}\Vert\overline{x}^{i}-x^{i}\Vert_{2}+\frac{1}{m}\sum_{j=1}^{m}\Vert\overline{t}^{j}-t^{j}\Vert_{2}$























$0 50 100 150 200 250 300$
$n$
2: $n\ovalbox{\tt\small REJECT}$ ( : 10 )
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